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Abstract 
In this study, by screening the main risk sources in Baiyangdian River Basin, determing the flood riskand water 
shortages risk as the main risk at this stage. Based on existing research, this article constructed assessment system and 
method of risk quantification from the view of natural disasters evaluation and disaster system. With the help of  GIS 
and RS technology, completed environmental risk visualization region-wide, enhancing the effectiveness of 
environmental risk management. 
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Introduction 
Although the ecological risk assessment in China has developed more than 10 years, with many 
outstanding research results, but few studies in typical wetland system. Fu Yi, etc. aimed at the major 
ecological risk source, such as floods, droughts, storm tides and oil pollution incidents, graded the 
probability of them in the Liao he River wetland, and proposed the measurable indicators for Ecological 
importance and vulnerability, Using RS and GIS, completed a comprehensive evaluation of regional 
ecological risk. Xu Xue-gong, etc aimed at the major ecological risk source, such as floods, droughts, storm 
tides, oil pollution incidents and drying, Using RS, GIS, historical records and survey data, carried out the 
theories and methods in regional ecological risk assessment in Yellow River Delta. Gong lu. etc. 
established the floods, drought, water salinitymain and eutrophication as the mainly ecological risk sources 
in Bosten Lake, using RS technology to establish ecological risk receptors, overlaying Landscape-based 
ecological risk calculation in GIS, making risk management decisions. 
 
In previous studies, Wetlands ecological risk assessment was only carried out on the distribution and 
contents of PAHs in sediment. Some of studies were aimed at flood detention area. Han Mei-qing etc. using 
GIS to evaluated the ecological risk in Baiyangdian, and noted that human activity is the reason causing 
ecological environment index at a low level. There is no natural disaster risk assessment study in 
Baiyangdian area. 
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In this study, Baiyangdian Wetlands  as the case, research advances on ecological risk assessment 
domestic and international were referred, considering the vulnerability of the receptors, using RS and GIS 
to discuss regional environmental risk assessment and provide theoretical and technical support for 
environmental risk management. 
Materials and methods 
2.1 Study area 
Baiyangdian River Basin is in North China plain, crossing Hebei, Shan xi provinces and Beijing and 45 
cities and counties, with total area 31200 km2, Of which Hebei and Shanxi Province accounting for 
separately 81.04% and 11.85%, Beijing accounting for 7.11%, Bao ding accounted for 85% of watershed 
area. Flat alluvial plain in the east of the Basin, while the rest is low mountain sand 
hills, about 1,000 meters above sea level. Baiyangdian is the only large lakes and wetlands in North China 
Plain, which playing an important role in regulating ecological environment, improving the humidity 
conditions, recharging groundwater sources and micro-climate regulation, keeping the maintenance of 
biological diversity and ecological balance. 
2.2 Integrated partitioning methods 
This study selected two major environmental risk, flood risk and water shortages risk, In summing up 
the basis of existing research results at home and abroad, combined with the actual situation of Baiyangdian 
Basin, proposed a risk assessment method for Baiyangdian. On the basis of the risk assessment results, with 
the help of RS and GIS, achieving a visual form of environmental risk partition in Baiyangdian Watershed 
District.  
2.2.1 Receptor analysis 
In this study, 1:10 million land use map in the national, 2007 was used as the main reference. GIS was 
used to extract geographic information, and the area can be divided into 9 landscape types, which was 
classified into six categories of landscape habitat types, namely, reed swamps, water, green space, farmland 
and residential habitats, shown in the Fig. 1. 
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Fig. 1 Land use type of Baiyangdian  
 
2.2.2 Partitioning of Flood risk 
From system theory point of view, flood systems are complex interrelated system of hazard, disaster 
environment and disaster bodies. 
Shi Peijun, etc[1]. proposed that flood risk assessment should include flood hazard evaluationand and 
vulnerability assessment, and has been applied in the Xiangjiang River; Zhang Jing[2], who carried out in 
flood risk assessment and zoning in Hebei Province, in which, four aspects (risk, exposure, vulnerability 
and disaster mitigation) are discussed. Aiming at the differences in flood risk between plains and mountain, 
Zhan xiaoguo[3] proposed a flood risk assessment indexes for plain areas, and applied in Hubei Jingzhou, 
achieved good results.  
On the basis of existing research results, building flood risk evaluation index system in Baiyangdian 
basin, showed in the Fig. 2. Quantitative methods of flood risk is as Eq. 1. 
 
Fig. 2. flood risk evaluation index 
Risk= hazard× vulnerability                                                                                                                    (1) 
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2.2.3 Partitioning of water resources shortage risk 
Regional drought is the manifestation of regional water shortage, and regional water shortage is an 
interacted results of multiple complex aspects. The current regional drought risk assessment mostly focused 
on meteorological drought, hydrological drought, agricultural drought or socio-economic aspects. For such 
a large-scale like Baiyangdian watershed, unilateral drought risk assessment method is clearly a lack of 
rational and scientific evaluation that can not response the regional situation. 
This study based on mechanism of natural disaster risk and the formation and principle of the regional 
drought and water shortage, established the conceptual framework of water shortage risks in Baiyangdian 
river basin on the basis of research achievements already[4,5], showed in the Fig. 3, quantitative methods of 
water shortage risk is as Eq. 2. 
 
 
 
 
 
 
 
 
 
Fig. 3 Water shortage risk evaluation index  
 
     Risk= 9(+ ''' uu                                                                                                                  (2) 
Where, DHcDEcDV respectively hazardous, exposure and vulnerability. 
Results 
3.1 flood risk assessment and partition 
Counties as basic unit, according to the Eq. 1, calculated the risk degree of each unit, then according the 
function of GIS, achieving flood risk zoning, shown in the Fig. 8. 
 
 
Fig. 4 Elevation Maps  
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Fig. 5 Gradient Maps   Fig. 6 Risk Map 
 
Fig. 7 vulnerability profiles  
 
 
Fig. 8 Flood risk partition 
 
3.2 water shortage risk assessment and partition 
Counties as basic unit, according to the Eq. 2, calculated the risk degree of each unit, then 
according the function of GIS, achieving water shortage risk zoning. 
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Fig. 9 exposure map 
 
Fig. 10 Vulnerability profiles  
 
Fig. 11 Water shortage risk partition 
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Conclusion 
1) By identifying the flood risk and water shortage risk of Baiyangdian River, constructing the the 
quantitative method of risk evaluation, and with the help of  GIS and RS technology, completed 
environmental risk visualization region-wide, enhancing the effectiveness of environmental risk 
management . 
2) Carrying out risk assessment and zoning in River Basin range, a large amount of data were needed, 
if more detailed evaluation index increased on the basis of this study, assessment and zoning results 
will be more detailed, which need further improved. 
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